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(57) ABSTRACT 

A turntable can be manufactured inexpensively using a 
comparatively inexpensive material and in accordance With 
ordinary injection molding technique and mold manage 
ment. A thin-Walled cylindrical ?xing portion having an 
insertion hole, into Which a rotational shaft is pressed, is 
formed at a central portion of the turntable. A thin-Walled 
cylindrical reinforcing portion, Which is concentric With the 
?xing portion and has a large diameter, is formed at the outer 
circumferential side of the ?xing portion. Reinforcing rib 
portions are provided radially betWeen the ?xing portion and 
the reinforcing portion. In this Way, deformation due to sink 
or the like does not occur at the time of injection molding, 
and extracting force of the rotational shaft Which Was 
pressed into the insertion hole can be adjusted to a prede 
termined value. 

13 Claims, 16 Drawing Sheets 
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PRESSING- .IN FORCE, EXTRACTING FORCE WITH RESPECT TO SHAFT 

DIAMETER (TURNTABLE MANUFACTURED FROM POLYCARBONATE RESIN) 
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FIG. 14 
PRIOR ART 



U.S. Patent Apr. 15,2003 Sheet 15 0f 16 US 6,549,508 B1 

F I G . I 5 
P R IO R AR T 

0 " F 24 

<8 

(5 



U.S. Patent Apr. 15,2003 Sheet 16 0f 16 US 6,549,508 B1 

FIG. I6 
PRIOR ART 

[do 
22 



US 6,549,508 B1 
1 

TURNTABLE AND DISK DRIVING DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a turntable and a disk 
driving device Which are used to load and rotate a disk or the 
like, Which serves as a recording and reproducing medium 
of a signal. 

2. Description of the Related Art 
In general, a compact disk player (CD player) carries out 

an a operation in Which a CD is loaded on a turntable Which 
is anchored to a rotational shaft of a spindle motor, in Which 
the spindle motor is driven, and in Which a signal Which Was 
recorded by an optical pickup is reproduced While the CD is 
rotated together With the turntable. 

In order that the turntable used in this Way can reliably 
transmit rotational torque from the rotational shaft of the 
spindle motor to the CD, extracting force of the rotational 
shaft after the rotational shaft Was pressed into and mounted 
to an insertion hole of the turntable is strictly set to a value 
Within a predetermined range. 

Further, in order that a recording surface of the CD Which 
is loaded and rotated on the turntable does not vibrate, a CD 
loading surface of the turntable is strictly set so as to be 
perpendicular to the rotational shaft of the spindle motor 
(preventing a so-called surface vibration). 

Conventionally, as illustrated in FIGS. 14 through 16, a 
turntable 10 formed from a polycarbonate resin is used as the 
turntable to meet the above-described requirements. 

The illustrated turn table 10 is structured by taking 
advantage of small shrinkage of the polycarbonate resin at 
the time of molding, and thereby, a good mold transferring 
ability thereof. 

Namely, in the turntable 10, a shaft head portion 20, 
Which ?ts into an unillustrated circular opening of a CD, is 
formed at a top portion of a boss portion 16 provided With 
an insertion hole 12, and a discoid table portion 18, Which 
is provided With a loading portion 14, is provided integrally 
at the periphery of the shaft head portion 20. 

The boss portion 16 is formed in the shape of a thick 
cylinder. The shaft head portion 20 of the boss portion 16 is 
formed thick and a cross-sectional con?guration thereof is 
inverted V-shaped. A conical surface portion of the upper 
side of the shaft head portion 20 is formed as a guide portion 
22 for guiding the circular opening of the CD to the shaft 
head portion 20. Aplurality of auxiliary ribs 24 are provided 
at a portion of the loWer side of the boss portion 16 and at 
an inner portion of a groove of the shaft head portion 20 
Whose cross-sectional con?guration is inverted V-shaped. 
An unillustrated iron pan, Which is used to suck and hold 

the CD by magnetic force, is provided on the upper surface 
of the table portion 18 at the periphery of the shaft head 
portion 20. The ring-shaped loading portion 14, Which 
stands upright by one step at the upper side of the table 
portion 18, is formed at the periphery thereof. 

Further, gates 26 for injecting the polycarbonate resin, 
Which has been melted Within a mold for the turntable 10, 
are provided at portions of the table portion 18 Which are 
hidden by the unillustrated iron plate. 
When the turntable 10 of this con?guration is molded and 

manufactured from the polycarbonate resin, since coef?cient 
of friction of the polycarbonate resin to a metal is large, the 
coef?cient of friction changes by a large amount in accor 
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2 
dance With a state of surface roughness or a siZe of press 
contacting force of the polycarbonate resin Which presses 
and contacts the metal. Also, due to large modulus of 
elasticity, an error in the surface con?guration of the poly 
carbonate resin Which presses and contacts the metal cannot 
be absorbed. In consideration of the above-described facts, 
it is necessary to manufacture the turntable 10 so that 
extracting force of a rotational shaft When the turntable 10 
is mounted to the rotational shaft of a spindle motor falls 
Within a predetermined range. Moreover, as a material of the 
turntable 10, a polycarbonate resin containing glass ?bers 
may be also used. In this case, mold shrinkage is even 
smaller and modulus of elasticity is even larger. 

As a result, the turntable 30 is molded at high precision so 
that, at the time of injection molding, the surface roughness 
of the inner circumferential surface of the insertion hole 12, 
through Which the rotational shaft of the spindle motor is 
inserted, is constant, that the inner diameter of the entire 
insertion hole 12 is constant, that roundness of the entire 
insertion hole 12 is constant, and that sink at the time of 
injection molding is not generated at the inner circumfer 
ential portion of the insertion hole 12. 

Further, When the turntable 10 is mounted to the rotational 
shaft of the spindle motor, in order that the CD loading 
portion 14 of the turntable 10 is perpendicular to the 
rotational shaft of the spindle motor and surface vibrations 
do not occur, the turntable 10 is molded at high precision so 
that deformation such as Warpage or the like does not occur 
to the CD loading portion 14 of the turntable 10 and is 
molded at high precision so as to maintain high perpendicu 
larity of the insertion hole 12 to the loading portion 14. 

Regarding the above-described turntable 10 formed from 
polycarbonate resin Which is an expensive material, 
extremely high injection molding technique and mold man 
agement are required When the turntable 10 is manufactured. 
Thus, the price of the product increases. 

Therefore, it is desired that the resin Which is a material 
of the turntable 10 is a polyacetal resin or the like Which is 
comparatively inexpensive and is Widely used in general as 
an engineering plastic. 

HoWever, When the polyacetal resin is used as a material 
and the turntable 10 having the con?guration shoWn in 
FIGS. 14 through 16 is subjected to injection molding, the 
folloWing draWbacks may arise. First, due to the character 
istic in Which mold shrinkage of the polyacetal resin is large, 
sink at the time of injection molding is generated at the inner 
circumferential portion of the insertion hole 12, such that 
extracting force of the rotational shaft When the turntable 10 
is mounted to the rotational shaft of the spindle motor may 
be smaller than a predetermined necessary value. Second, 
manufacturing error in the rotational shaft of the spindle 
motor is added to the generation of sink at the inner 
circumferential portion of the insertion hole 12 at the time of 
injection molding, such that the extracting force of the 
rotational shaft When the turntable 10 is mounted to the 
rotational shaft may be smaller than the predetermined 
necessary value. 

Moreover, since the CD loading portion 14 of the turn 
table 10 is thick, sink becomes larger and deformation such 
as Warpage or the like occurs easily. Further, because the 
boss portion 16 Which is provided With the insertion hole 12 
is thick, deformation due to the sink occurs and a large error 
is made to positional precision betWeen the boss portion 16 
and the loading portion 14. Thus, When the turntable 10 is 
mounted to the rotational shaft of the spindle motor, the CD 
loading portion 14 of the turntable 10 is not perpendicular to 
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the rotational shaft of the spindle motor, and surface vibra 
tions may take place. 

SUMMARY OF THE INVENTION 

With the aforementioned in vieW, an object of the present 
invention is to newly provide a turntable and a disk driving 
device using the same, Wherein the turntable can be formed 
from a comparatively inexpensive material and is also 
structured so that the predetermined quality of a product can 
be manufactured easily and inexpensively in accordance 
With ordinary injection molding technique and ordinary 
mold management. 
A ?rst aspect of the present invention is a turntable on 

Which a disk is loaded, the turntable comprising: a ?xing 
portion into Which a rotational shaft Which rotates the 
turntable is pressed, the ?xing portion being elastically 
deformable in a radial direction of the ?xing portion; and a 
reinforcer Which is provided at an outer circumference of the 
?xing portion, the reinforcer generating reaction force 
against elastic deformation of the ?xing portion in the radial 
direction. 

Due to the above-described structure, the radial direction 
reaction force by the reinforcer for the ?xing portion and 
radial direction reaction force When the ?xing portion is 
elastically deformed are applied to the rotational shaft Which 
Was pressed into the ?xing portion. Accordingly, the ?xing 
portion presses and contacts the rotational shaft strongly in 
the radial direction, the ?xing portion suf?ciently supports 
the rotational shaft, and extracting force of the rotational 
shaft Which Was pressed into the ?xing portion can improve. 
A second aspect of the present invention is a turntable, 

comprising: a table portion on Which a disk is loaded; and a 
shaft supporting structural portion Which is provided sub 
stantially perpendicularly to the table portion at a central 
portion of the table portion in order to support a rotational 
shaft Which rotates the turntable, Wherein the turntable is 
formed by injection molding and, When the turntable is 
injection molded, a gate for an injection mold is disposed in 
a vicinity of the shaft supporting structural portion at the 
central portion of the table portion. 
Due to the above-described structure, the gates are pro 

vided in the vicinity of a portion at Which the table and the 
shaft supporting structural portion intersect, and a melted 
resin Which has been injected from the gates enters the mold 
linearly and reaches every corner of the mold rapidly and 
uniformly. The entire resin thereby solidi?es uniformly. 
Consequently, at the time of injection molding, deformation 
due to sink or the like cannot occur to the inner circumfer 
ential portion of an insertion hole Which is formed at a ?xing 
portion. Therefore, extracting force of the rotational shaft 
Which Was pressed into the insertion hole of the ?xing 
portion can improve. 
A third aspect of the present invention is a turntable, 

comprising: a table portion on Which a disk is loaded; a 
thin-Walled cylindrical-shaped outer cylindrical portion 
Which is provided at a central portion of the table portion and 
Which ?ts into an opening of the disk; a thin-Walled 
cylindrical-shaped inner cylindrical portion provided at an 
inner circumference side of the outer cylindrical portion, the 
inner cylindrical portion being concentric With the outer 
cylindrical portion and having a smaller diameter than the 
outer cylindrical portion; and a rib portion provided from the 
outer cylindrical portion to the inner cylindrical portion in a 
radial direction of the inner cylindrical portion. 
Due to the above-described structure, the outer cylindrical 

portion and the inner cylindrical portion are formed thin. 
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4 
Therefore, When the entire table is subjected to injection 
molding, deformation due to Warpage, sink, or the like does 
not occur to the outer cylindrical portion and the inner 
cylindrical portion. The turntable can be molded into a 
predetermined con?guration satisfactorily and at high pre 
cision. 
A fourth aspect of the present invention is a disk driving 

device, comprising: a rotational shaft Which is connected to 
a spindle motor for driving to rotate a disk and Which is 
driven to rotate by the spindle motor; and a turntable 
connected to the rotational shaft, on Which turntable the disk 
is loaded, and Which turntable rotates the disk, Wherein the 
turntable includes: a ?xing portion for the rotational shaft, 
into Which ?xing portion the rotational shaft is pressed, the 
?xing portion being elastically deformable in a radial direc 
tion of the ?xing portion; and a renforcer for the ?xing 
portion provided at an outer circumference of the ?xing 
portion, the reinforcer generating reaction force against 
elastic deformation in the radial direction of the ?xing 
portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an overall perspective vieW Which, as seen from 
the above, shoWs a state of a CD disposed side of a turntable 
relating to an embodiment in a turntable and a disk driving 
device of the present invention. 

FIG. 2 is an overall perspective vieW Which, as seen from 
the beloW, shoWs a state of the CD disposed side of the 
turntable relating to the embodiment in the turntable and the 
disk driving device of the present invention. 

FIG. 3 is an overall plan vieW Which shoWs the CD 
disposed side of the turntable relating to the embodiment in 
the turntable and the disk driving device of the present 
invention. 

FIG. 4 is an overall plan vieW Which shoWs the CD 
disposed side of the turntable relating to the embodiment in 
the turntable and the disk driving device of the present 
invention. 

FIG. 5 is a cross-sectional vieW of a surface cut along line 
5—5 in FIG. 3. 

FIG. 6 is an enlarged cross-sectional vieW of a main 
portion of a shaft head portion in the turntable relating to the 
embodiment in the turntable and the disk driving device of 
the present invention. 

FIG. 7 is an enlarged cross-sectional vieW of a main 
portion of an anchoring pin portion in the turntable relating 
to the embodiment in the turntable and the disk driving 
device of the present invention. 

FIG. 8 is an enlarged cross-sectional vieW of a main 
portion Which shoWs a structure of a guide projecting 
portion in the shaft head portion of the turntable relating to 
the embodiment in the turntable and the disk driving device 
of the present invention. 

FIG. 9 is an enlarged cross-sectional vieW of a main 
portion Which shoWs a structure of a free end surface portion 
of an outer cylindrical portion in the shaft head portion of the 
turntable relating to the embodiment in the turntable and the 
disk driving device of the present invention. 

FIG. 10 is an overall perspective vieW Which, as seen from 
the beloW, shoWs a state of a CD disposed side of a turntable 
relating to an example in the turntable and the disk driving 
device of the present invention. 

FIG. 11 is a cross-sectional vieW of a surface cut along 
line 11—11 in FIG. 10. 

FIG. 12 is a graph shoWing a relationship of pressing-in 
force and extracting force to a polyacetal resin-made turn 
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table relating to the embodiment in the turntable and the disk 
driving device of the present invention. 

FIG. 13 is a graph shoWing a relationship of pressing-in 
force and extracting force to a polyacetal resin-made turn 
table in a comparative example. 

FIG. 14 is an overall perspective vieW Which, as vieWed 
from the above, illustrates a state of a CD disposed side of 
a conventional turntable. 

FIG. 15 is an overall perspective vieW Which, as vieWed 
from the beloW, illustrates a state of the CD disposed side of 
the conventional turntable. 

FIG. 16 is an enlarged cross-sectional vieW of a main 
portion Which illustrates a center right portion of the con 
ventional turntable When facing a longitudinal sectional 
surface thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of a turntable and a disk driving device 
of the present invention Will be explained hereinafter in 
accordance With FIGS. 1 through 9. A turntable 30 Which is 
used in a compact disk player (CD player) is shoWn in 
respective overall vieWs of FIGS. 1 through 4. 

The turntable 30 is used by anchoring to a rotational shaft 
of an unillustrated spindle motor. The compact disk player 
carries out an operation in Which the spindle motor is driven 
in a state in Which a CD, Which is a disk serving as a 
recording medium, is loaded on the turntable 30, and 
thereby, a signal recorded onto the CD is reproduced by an 
optical pickup While the CD is rotated integrally With the 
turntable 30. 

As illustrated, the turntable 30 is formed in an integral 
structure in Which a ?xing portion is provided at a central 
portion of a discoid table With respect to a driving shaft. A 
reference stand 32, Which protrudes in a ring shape so as to 
load the CD, is formed at the outer circumferential portion 
of one planar portion of the turntable 30 Which loads the CD. 

Further, a shaft head portion 34, Which ?ts into an 
unillustrated circular opening of the CD, is formed at a 
central portion of the planar portion of the turntable 30 
Which loads the CD. The shaft head portion 34 is formed by 
a thin cylindrical-shaped outer cylindrical portion 36, a thin 
cylindrical-shaped inner cylindrical portion 38, and rib por 
tions 40. The outer cylindrical portion 36 is loW and has a 
large diameter. The inner cylindrical portion 38 is high, has 
a small diameter, and is formed concentric With the outer 
cylindrical portion 36. The rib portions 40 are provided 
betWeen the outer cylindrical portion 36 and the inner 
cylindrical portion 38 in the radial directions. 
As shoWn in FIGS. 1 and 3, the rib portions 40 are 

disposed at positions such that a central angle of the turn 
table 30 is divided into six angles thereby and each angle 
de?ned by the rib portions 40 is 60 degrees. As shoWn in 
FIGS. 5 and 6, a free end edge of each rib portion 40 forms 
a hypotenuse 42 Which diagonally and linearly connects a 
free end edge of the outer cylindrical portion 36 and a free 
end edge of the inner cylindrical portion 38. 
When a circumferential portion of the circular opening of 

the CD loads on the hypotenuse 42 of each rib portion 40, 
the hypotenuse 42 guides the CD so that the CD slides on the 
hypotenuse 42 by its oWn Weight and the circular opening of 
the CD ?ts With the outer cylindrical portion 36. As this 
time, as shoWn in FIG. 3, catching-on preventing means may 
be formed so that a circular opening 41 of the CD shoWn by 
an imaginary line is prevented from catching on a free end 
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6 
edge 36A of the outer cylindrical portion 36 Which is 
provided betWeen the respective rib portions 40. 

In FIG. 8, for example, the catching-on preventing means 
forms a loW triangular guide projecting portion 44 at a 
portion of the hypotenuse 42 Which is in a vicinity of the 
outer cylindrical portion 36. The guide projecting portion 44 
raises by a small amount the circular opening 41 of the CD 
Which slid doWn the hypotenuse 42, such that the circular 
opening 41 of the CD is prevented from catching on a free 
end surface of the outer cylindrical portion 36. 

Further, as illustrated in FIG. 9, the catching-on prevent 
ing means forms a cut-out free end surface portion 46 at the 
outer cylindrical portion 36, and the cut-out free end surface 
portion 46 is formed loW so as to WithdraW more than the 
hypotenuse 42 of each rib portion 40. The circular opening 
portion of the CD Which slid doWn the hypotenuse 42 is 
prevented from catching on the cut-out free end surface 
portion 46 of the outer cylindrical portion 36. 
As shoWn in FIG. 5, the shaft head portion 34 of the 

turntable 30 is disposed at a table central portion 30A. A 
portion near the peripheral portion of the table central 
portion 30A is gently bent so as to protrude toWard the 
planar side of the turntable 30 on Which the CD is loaded. 
The entire table central portion 30A protrudes and forms in 
the shape of a plate Which is turned over. 
As shoWn in FIGS. 1, 3, and 5, at an intermediate planar 

portion betWeen the reference stand 32 and the shaft head 
portion 34 in the planar portion of the turntable 30 on Which 
the CD is loaded, anchoring pins 48 stand upright at prede 
termined positions With respect to the center of the turntable 
30 such that the central angle of the turntable 30 is divided 
into three. The anchoring pins 48 are used for anchoring an 
unillustrated magnetic plate. The magnetic plate is provided 
at the intermediate planar portion betWeen the reference 
stand 32 and the shaft head portion 34 of the turntable 30. 

In the turntable 30, the CD is disposed on the upper side 
of the magnetic plate anchored by the anchoring pins 48, a 
chucking member is disposed on the CD, and the CD is 
chucked to the turntable 30 by magnetic force of the 
chucking member Which sucks to the magnetic plate. 
As shoWn in FIGS. 2, 4, and 5, the turntable 30 is provided 

With a ?x/mounting portion 52 at another side surface 
portion (a side surface portion Which is on the reverse side 
of the side surface portion on Which the CD is loaded) of the 
table central portion 30A. The ?x/mounting portion 52 has 
an insertion hole 50 into Which the rotational shaft of the 
spindle motor is pressed. 
The ?x/mounting portion 52 has a thin cylindrical-shaped 

?xing portion 54, a thin cylindrical-shaped reinforcing por 
tion 56, and reinforcing rib portions 58. The ?xing portion 
54 is high, has a small diameter, and is provided With the 
insertion hole 50. The reinforcing portion 56 is loW, has a 
large diameter, and is formed concentric With the ?xing 
portion 54. The reinforcing rib portions 58 are provided 
betWeen the ?xing portion 54 and the reinforcing portion 56 
in the radial directions. 
The inner diameter of the insertion hole 50 is formed 

smaller by a predetermined minute length than the outer 
diameter of the rotational shaft of the unillustrated spindle 
motor. In this Way, When the rotational shaft of the spindle 
motor presses into the insertion hole 50, the ?x/mounting 
portion 52 elastically deforms so as to increase the diameter 
thereof in the radial direction and press-contacts the rota 
tional shaft of the spindle motor. 

Further, When the outer diameter of the ?xing portion 54 
increases at the time of pressing of the rotational shaft, the 














